ITNCLASSIFIED 

An  287  709 


HepAoduced 
itf.  itte 


ARMED  SERVICES  TECHNICAL  INFORMATION  AGENCY 
AEINGTON  HALL  STATIC 
ARLING1W  12,  VIRGINIA 


UNCLASSIFIED 


NOTICE:  When  government  or  other  drawings,  speci¬ 
fications  or  other  data  are  used  for  any  purpose 
other  than  In  connection  with  a  definitely  related 
government  procurement  operation,  the  U.  S. 
Government  thereby  Incurs  no  responsibility,  nor  any 
obligation  whatsoever;  and  the  fact  that  the  Govern¬ 
ment  may  have  formulated,  furnished,  or  in  any  way 
supplied  the  said  drawings,  specifications,  or  other 
data  Is  not  to  be  regarded  by  implication  or  other¬ 
wise  as  In  any  manner  licensing  the  holder  or  any 
other  person  or  corporation,  or  conveying  any  rights 
or  permission  to  manufacture,  use  or  sell  any 
patented  invention  that  may  In  any  way  be  related 
thez*eto. 


EmcT  OP  LionriuG  conditions  on  the  conversion 

OP  GREEN  PIGIffiNTS 
By 

0.  0.  Sudyna  and  K,  P.  Dovbish 


UNEDITED  ROUGH  DRAFT  TRANSLATION 


EFFECT  OF  LiaHTlNQ  CONDITIONS  ON  THE  CONVERSION 
OF  OREEN  PIOMEHTS 

BYi  0,  Q,  Sudyna  and  K,  P,  DovbiBh 
English  Pages  I  15 

SOURCE «  Ukrainakiy  Botanlohnly  Zhurnal,  Vol,  19> 
Nr.  3,  1962,  pp  10-19 


ASTAR  3667 


THIl  TRANILATIOM  II  A  HENOITION  OP  THE  OKIOI- 
NAL  POREION  TEXT  WITHOUT  ANT  AHALVTICAL  OR 
KDITORIAL  COMMENT.  ITATEMENTI  OR  THGORIEI 
ADVOCATED  OR  IMPLIED  ARE  THOIE  OP  TNG  lOURCE 
AND  DO  NOT  HECEIIARILY  REPLECT  TNG  POSITION 

PREPARED  ETi 

TRANSLATION  SERVICES  ERAMCN 

OR  OPINION  OP  THE  POREION  TECHNOLOOY  Dl. 

POREION  TECHNOLOOY  DiyiStOH 

VIUON. 

WP’APS,  OHIO. 

PIO-U-  62-1203/U2 


Dat6  ’9  Sept.  19 


6? 


Effect  of  Idghtlng  Conditions  on  the  Conversion  of  Oreen  Hgments 

by 

O.a.Sudyna  and  K.P.Dovblah 

Aiooag  the  porphyrin  pignents  of  higher  plants  green  color  is  possessed  by 

chlorophyll,  ehlorophyllide,  protochlorophyllide,  pretochlcrophyll.  They  differ  bet¬ 
ween  each  other  by  the  system  of  conjugated  in  circle  double  bonds  in  the  forbine 
part  of  the  moleouleand  by  tbs  absence  or  presence  of  the  phytol  group*  I^otochloro— 
phyllida  and  protochlorophyll.  In  contrast  to  chlorophyll  and  ehlorophyllide,  have 
a  double  bond  in  tue  17  -——pyrrole  group  batvaen  ^  and  8  carbon  atoms*  iroto  - 
ehlorophyllide  and  cblovophylllde  have  an  acidous  lutura  through  the  presence  of  a 
fraa  oarbosyl  group  of  propionic  acid  gproup,  which  in  case  of  protoohlerophyll  and 
chlorophyll  ia  esterlfied  with  phytol*  frotocbloropbylllda,  ehlorophyllide  and  proto¬ 
chlorophyll  have  maxlsum  ratios  to  the  final  stage  of  chlorophyll  biosynthesis* 
la  a  preTioue  work  (Sudin, 106l)  was  dlscuseed  the  modern  state  of  feeding  for  tbo 
direct  predecessor  of  chlorophyll  and  the  necessary  additional  investigations  were 
conducted  on  the  final  stage  of  chlorophyll  biosynthesis  for  the  purpose  of  finally 
determining  by  what  actual  prooees  all  tbia  takaa  place*  On  the  beeis  of  this  we 
smde  it  our  task  to  Inveatlgete  the  influenoe  of  illumination  on  the  transformation 
of  grami  pigmsDta.  We  iavastigated  aboota  of  wheat,whloh  were  grown  in  Petri  vaaas 
under  various  lighting  conditions*  The  pigments  were  deslgnetad  with  the  aid  of  aub- 
aequaat  utilisation  of  two  matbodai  saparation  on  paper  fay  a  previously  described 
by  ue  method  (audin,1939}  by  determining  the  absorption  spectrum  on  an  SF-4 
speotroi^otcaBter*  During  ohromatographle  dlstrlbutiam  of  ohloro^yll  end  protooblo- 
rophyll  pigasnte  the  latter  were  applied  with  an  eyadropper  oo  paper  sufriclently 
bii^  above  the  starting  spot*  Cblcrophyllida  and  protoohlorophyllida  rsmaln  at  the 
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point9  of  appUoatioQ*  Chlorophyllids  and  srotoohlorophyllide  just  like  ohlorophyll 
and  protOQhloropliorllt  are  eaally  distlngulabable  by  the  apaotral  propertlea*  Suooea- 
aire  utilization  of  obrcmto^rapbio  distribution  of  pigaants  and  the  determination  of 
absorption  apeetra  offer  the  posalbility  of  aoourataly  distinguishing  the  £preen  pi.)'- 
ments  of  the  plants*  la  our  ezperiinants  we  have  not  utilized  any  materials  fixing 
methods*  Under  dark  variants  extraction  and  applieatlon  of  plgnents  on  ohromato* 
0?aphio  paper  was  carried  out  at  faint  £^een  lighting*  which*  as  has  been  established* 
causes  no  restoration  reactions  of  the  IV  pyrrole  ring* 

Investigation  of  pl0oente  of  etiolated  wheat  ahoota  revealed,  that  a  predominant 
majority  of  green  pi^nenta  reoBlns  at  the  starting  spot* 

In  place  of  protochlorophyll  was  noticed  only  a  peroeptlble  spot  (smudge)*  the  color 
of  which  could  not  been  eatabllehed*  Given  below  are  two  llluatrationa  >  one  from  the 
ohrcmatogram  of  plgnenta  of  the  inner  shall  of  pumpkin  soede  of  ordinary  >  Cuourhita 
papo  L  (Z)*  which  of  the  green  pigsenta  are  contained  only  by  protoohlorophyll* 

the  aecond  one  <•  from  the  chromatogram  of  pigaents  of  etiolated  ahoote  (II)  (rig.l)* 
distribution  of  plgoents  on  the  chromatogram  imnedlately  brings  to  mind  that  the 
green  pigaent  of  etiolated  shoots  does  not  have  the  phytol  group*beoauBe  upon  it 
dapeada  the  ability  of  porphyrin  ocxapourids  to  dlssolveln  petroleum  ether  and  to  be 
applied  with  an  eyedropper  on  ohroaatographic  paper*  Separation  of  thia  phytollaea 
pigment  frcm  the  spot  with  the  aid  of  acetone  and  the  determine tion  of  this  absorp¬ 
tion  spectrum  offer  the  possibility  of  considering  this  pigaent  ae  a  protochlomophyl* 
lide,  which  has  no  ohloroi^Ilide  admixtures.  The  absorption  spectrum  of  protochlorcH 
phyllide  is  identical  with  the  abaorption  apeotrum  of  protoohlorophyll,  and  the 
absorption  spsotrum  of  ohloropihyllide  is  identioal  with  the  abaorption  spectrum  of 
chlorophyll.  Betwean  themeelvea  those  two  pa.iza  of  green  pigaents  differ  mainly  by 
the  abaorption  naxinum  in  the  red  zone  of  the  spactrumi  chi  atrophy  11  Id  a  and  proto* 
chlnrophyllidc  moke  abaorption  of  rays  with  a  wave  length  of  623»627  db* 
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chlprophjrll j,de  end  chlorophyll  >  660^^63  nn«  In  flg»2  is  shown  the  ourre  for  the  absorp~ 
tion  spectrum  of  a  pigoaoit^eliuTated  from  the  starting  spot  by  chromatograma  of  pig- 
zoeats  of  etiolated  wheat* 


SEE  PAGE  3a  FOR  PICTURE  OF  FIGURE  1  . 


Eli-/.  i*Fhotoa  of  Piflnent  Chromatograma 

1- lntarnal  sheila  of  pumpkin  seedsi  II>atlolated  wheat  (1  g)i  l»esrotyn  , 

2- xanthophyHt  3-  protoohlorophyl.lj4-Btarting  spot  with  green  phytolless 

pophyrio  plgmenst* 

T.MaOodneTi  N*K*AkuloTloh  (i960)  and  N*K*AkuloTloh  (I96I)  have  also  revealed 
in  etiolated  kidney-beana  (fhaseolua  vulgaria  L)  among  the  green  piffsenta  close  to 
Q5%  ot  protochlorophyllide* 

To  exposure  to  light  of  etiolated  plants  leads  to  gradual  oonverslon  of  pro- 
toohlorophylllde  into  ohlorophyll.  These  transforaatlons  are  not  realized  in  a  single 
act  (fig*3)*  Iha  first  ten  moDenta  of  illumination  lead  to  a  considerable  reduction 
in  the  amount  of  protochlorophylllda  and  accuoulntion  of  inaignlf leant  amcHint  of 
ohlorophyllide* 

Ihble  1  repreaenta  gradual  aocunulation  of  chlorophyll  in  etiolated  wheat  shoots 
upon  exposure  to  light.  In  the  invsstigatioaa  carried  out  by  N.K.lkuloTleh  (I96I)* 
ten  minutes  llf^t  axposore  in  the  etiolated  kida«y»bean  ehoota,  which  haTe|)aen  frozen 
first ■  of  the  total  aua  of  newly  formed  pigoaenta  over  yit  are  chlorophy Hides*  Within 
30  minutes  tbs  amount  of  ehlorephyllide  rlseej  only  traaes  of  protoehlorophylllde  rc- 
m.TIw6P-L’03/1^2  3 


n 


Flffura  1,  Photoo  of  Pigment  Chromatograms  (boo  pago  3) 
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mala}  the  of  chlorophyll  rises  sonewhat*  On  the  vhole  the  dynamios  of  the 

qiiantltatiTs  relationship  (ratio)  of  protochlorophylllde  and  ohlorophyllide  cannot 
completely  disrupt  their  transformation, because  the  amount  of  ohlorophyllide  in  the 
plant  depends  not  only  upon  the  rate  of  its  fornatlont  but  also  upon  the  rate  of 
its  transformation  into  chlorophyll-  Just  as  the  amount  of  protochlorophylllde  depends 
to  a  greater  extent  upon  the  rate  of  ita  conversion  into  ohlorophyllide*  The  most 
Important  fact  la  that  in  light  appears  chlorophyllidi  which  has  not  existed  In  darh- 
ness,  and  protoehlorophyllide  Is  not  accumulated  in  larger  (quantities  in  leavss  upon 
exposure  to  light,  while  In  etiolated  plants  there  is  a  large  amount  of  protoohloro- 
phylllde. 


Flg,2*Absorption  spectrum  of  pigments 
alioTstsd  from  starting  apot  of  ohro- 
natogram  of  etiolated  wheat* 


During  the  first  hour  of  light  exposure 
the  process  of  chlorophyll  biosynthesis  in 
shoots  becomes  gradually  norisallzad  and  the 
conventional  relationship  between  predeoessors 

of  ohloTiphyll  sets  in.  Rpotochlorophylllde 
In  a  plant  transforms  rapidly  into  chloro- 

phyllide  and  the  latter  -  Into  chlorophyll* 
Transformation  of  ohlorophyllide  into  chloro¬ 
phyll  is  at  a  slower  rate  bocause  in  the  green' 
ing  etiolated  ahoots  there  Is  always  a  osr- 
tain  amount  of  chlorophylllde.  For  the  next 
30  minutes  no  considerable  ohangaa  ore  obser¬ 
ved  In  the  spectral  chart  of  the  green  pig^ 
manta,  only  a  rise  in  the  amount  of  ohlcro- 


}diyll  is  noticed*  After  2i}  hours  of  ll^t  exposure  in  the  plants  ia  aoouailatsd  a 
oonsiderabla  amount  of  ohloroi^llids  ,  which,  maybe,  is  eo.>neoted  with  the  changes 
in  rate  of  chlOMphyll - formation*  All  this  indicated  the  dual  act  of  chloro¬ 

phyll  biosynthesis  in  the  etioletad  ehoote  exposed  to  lighti  at  first  is  restorea  proto- 
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cblorophylllda*  which  tranaforaa  into  chloirophyllid«t  and  then*  aa  result  of  ohloro* 
phyllaas  reaoticdi  of  pbytol  addition*  chlorophyllide  transforns  into  oblorophyll* 

The  reyerse  prooesa  by  which  one  could  anticipate  the  obtaimaent  upon  retardation 
of  a  normal  process  of  chlorophyll  biosynthesis  by  the  absence  of  light  .  StiolateA 
shoots  grown  in  darkness  were  placed  for  two  hours  in  a  luminostat  with  luminesoent  day 
light  bulbs  with  a  total  light  intensity  of  350°  During  this  time  period*  aa 
is  evidant  froai  figa4tZ*  the  plants  had  a  small  aaount  of  chlorophyllide  and  an  eren 
leaser  amount  of  protochlorophyllide*  After  exposing  to  light  the  plants  were  again 
returned  into  a  dark  chamber*  where  they  were  held  for  three  full  diurnal  periods 
(72  hrs)*  During  the  first  two  hours  of  remaining  In  darkness  the  shoots  acounulatsd 
considerable  amounts  of  protoehlorophyllide  and  they  hara  shown  a  slight  change  in 
the  amount  of  chlorophyllide*  Ihie  is  wall  ayldant  from  flg*4*II*  auch  a  transformation 
of  pigments  Indioatsa  a  oonalderable  retardation  In  the  reaction  of  protochlorophyl* 
lida  restoration!  which  promotes  its  accumulation,  but  the  reaction  of  reatoratlon* 
maybe*  continues  nsrertheleas*  but  at  a  much  lower  rate.  The  latter  aasumptlona  are 
confirsted  by  data  pertaining  to  the  dynamics  of  chlorophyll  amount,  and  by  these 
Inyestlgatlons  (table  2), 


7ig*3«Abaorptlon  spectrum  of  pi^eents  yig*d*Absarptlon  spectra  of  piffsents 
of  atartlna  spot  from  cbromstotfame  of  stating  spot  from  chrcmetograaij 

1-etiolsted  whestill  after  10  minutes  1-stiolstad  idtsat  after  2  hrs  exposure: 
expoaare|XII>after  jO  mia«axposars |  II*III*r?- etiolated  wheet,whiolb  aftsr  2  hrs 
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17>after  60  mla  axposur*}  7-after  90  mia  ttzppsnra  remained  in  darloesa  for  tvo  hrs 
expoanre  (pi^nents  with  I«£  g  of  raw  (II)*  ona  day  (in),  three  daya  (IV) 

weight  in  4*5  acetone)*  (plgnenta  with  1*6  g  of  raw  weight  in  4* 

on?  acetone  )• 

Within  24  hc^a  (diurnal  period)  the  amount  of  protoobldrophylllde  rlae  doniidar> 


ably  in  ocmpariaon  with  preTioua  walues  (fig*4*III)*  On  the  third  day  there  is  already 
a  noticeable  reduction  in  the  amount  of  protochlorophyllide  (flg*4*I7)*  During  the 
duration  of  the  entire  InTestlgation  the  amount  of  ohlorophyllide  deoreaaes  only 
slightly,  Ihe  amount  of  chlorophyll  on  the  third  day  decreases.  Most  likely*  after 
three  daya  in  darkness  the  rate  of  initial  reactions  of  chlorophyll  biosynthesis  de> 
oreaseai  this  leads  to  a  change  in  the  amoint  of  protochlorophyllide* 


^ble  1*  Effect  of  light  on  the  content  Ihe  InTestlgation  results  also  Indicate 
of  chlorophyll  in  etiolated  wheat  shoots 

_ 1_ _ ^the  retarding  influence  of  light  absence 

Time  of  light  ax  Amount  of  chlorophyll  ^tlre  jhlprophyll 

posura  (minutes)  (in  mg  per  1  gr  of  raw  on  the  rate  on  bloaynth|,3ia  pro- 

_ welfthO _ 

cess  and  above  all  on  the  reaction  of  pro¬ 


10 

0,002 

30 

i  0.003 

fiO 

:  n.oofi 

i)0 

0,000 

tochlorophyllide  restco'ation  into  ohloro-^ 

© 

phylllde*  In  addition,  there  is  doubt  with 
respect  to  the  poBslbillty  of  origination 


of  restoration  reaction  on  account  of  the 


power,  coaserved  during  the  period  of  light 
exposure*  To  check  these  assumpt ions, ware 
conducted  special  investigations  for  the 
purpose  of  studying  the  influence  of  light 

<1 

exposure  duration  of  etiolated  shoots  on  the  oonverelon  of  pigments  in  darkness. 

It  was  found,  that  the  time  the  plants  are  exposed  to  light  has  a  declseve  influ¬ 
ence  on  further  traneformation  of  pi^nents  in  dorknaoe.  In  fig*5  were  plotted  two 
spectral  curves,  one  (I)  of  which  repreaente  the  quality  statue  of  the  pi^asnta  in 
etiolated  shoota,  which  were  exposed  for  two  boura  to  light,  and  then  a^in  for  one 
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day  plAoed  in  darloiadS}  the  other  ona  (II)-  repreaenta  the  quality  status  of  the 
pigments  frcm  etiolated  ahoots,which  differ  from  the  prsTious  ones  only  by  the  faot 
that  they  vere  exposed  to  light  for  one  full  day.  In  shoots,  which  after  two  hours  of 
exposure  wer^laoed  for  a  full  day  in  darkness,  as  it  was  to  be  expected,  were  revealed 
mostly  aceunulations  of  protoohlorophyllide,  and  in  shoots,  exposed  to  light  for  a  full 
day,  during  the  following  day  of  darkness  aeoiuulatad  considerable  amounts  of  chloro- 
phyllide  and  only  traces  of  protochlorophyllide.  Even  if  we  compare  the  spectral  cur- 
vea  (fig«6)  of  pigments  of  plants,  which  differ  not  only  by  the  durst  ion  of  exposure 
but  also  by  the  period  of  remaining  In  darkness,  the  plants  exposed  for  two  hours# 
again  demonstrate  a  prevalent  aoouculation  of  protoohlorophyllide  per  ona  day  in  dark¬ 
ness,  while  plants, illuminated  for  a  full  day,  even  after  two  days  in  darkness  were 
abundant  in  ehlorophyllide,  which  in  quantitative  ratio  by  may  times  exceeds  proto- 
ohlorophyllides. 


Fig,5,  ibsorption  spectra  of  piffaonts  Fig,6#AbBorp tion  spectrum  of  pigments 

from  starting  spot  on  chromatograms  of  frem  starting  spot  on  chromatograms  of 
etiolated  vheatiaxposed  for  2  hrs  to  etiolated  whaat,exposed  for  2  hra  to  light 

light  and  after  this  spent  one  day  in  dark  and  then  placed  for  ona  day  in  darkness 
neas  (I), and  etiolated  wheat, exposed  for  (Z),and  etiolated  wbset  exposed  for  one  day 
one  day  andthen  placed  for  ona  day  in  and  then  put  for  two  days  in  darkness  (II) | 

darkneea  (II)  jCpi^aonte  with  2,0  g  raw  (pl*^entB  with  2.0  g  raw  weight  in  k»3 

weight  in  4,5  cm^  aoetona)  acetone). 

Invest igati one  of  the  dynamics  of  the  qualitative  status  of  the  pigments  of 
etiolated  shoots,  exposed  to  light  for  on*  day  with  following  three  days  in  dai’knana 
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(flg*7)ahowed  that  during  tho  entire  tine  the  pgrevalent  pignent  la  ohlovoiihyllido«  and 
protochloorophylllde  shows  only  traces.  Vhen  exposed  to  light  for  one  day  etiolated 
plants  aooumulated  a  great  amount  of  chJLorophyllide  (fig.?*!).  In  proportion  to  fur¬ 
ther  reoainlng  In  the  darknean  the  amount  of  chlcrophyllide  decreases  gradually,  but 
during  the  entire  time  of  Its  examination  it  remains  a  predcminantly  green  phytolleso 
porpbyrio  pignent  (fig.?.!!.!!!.  IV). 

Hostoratlon  reactions,  possibly,  do  take  place  norsally  in  darkness  In  etiolated 
plants,  which  have  been  exposed  to  light  for  a  day. otherwise  there  would  have  been 
an  accumulation  of  protoohlorophylllde.  Next  chloropbylllde.  nost  likely,  as  result 
of  fermentation  reaction  transforms  Into  chlorophyll. 

Inveatlgatlona  with  various  exposure  time  revealed  no  chlcrophyllase  activity  in 
etiolated  shoots  within  a  day  of  repeated  remaining  in  darkness,  as  In  variants. which 
have  been  exposed  to  light  before  them  for  two  hours  and  a  whole  day.  Gradual  reduo- 
tione  in  the  amount  of  chlorophyll  in  darkness  withc«t  a  proper  considerable  rise  in 
the  amount  of  protoohlorophylllde.  possibly.  liuHoate  uniform  retardation  of  tho  cntl" 
re  process  of  cldcropbyll  biosynthesis.  !ho  idea  ariess.  that  ohlorophyllide  eon  be 
formed  in  darkneea  on  account  of  the  energy  oonserved  at  the  time  the  plants  have  been 
exposed  to  light. 

Determination  of  the  absorption  spectrum  of  a  plgnent. which  remains  in  tho  spot 
on  the  cluromatograffl  of  pigoents  of  green  wheat  shoots,  grown  In  light  di  owed  a  groat 
guantltative  prevalence  *of  ohlorophyllide  as  compered  with  protochlorophyllida  and 
in  general  the  preeenoe  of  a  relatively  very  large  amount  of  ohlorophyllide  (fig. 8, I). 

ft 

The  absenoe  of  light  for  a  period  of  three  days  does  almost  sot  affect  the  gualitutive 
ccmpoeltion  of  porphyrio  plg&tnts  of  green  plants  (flg.6.II).  At  tho  outset  of  being 
placed  in  darkness  vegetations,  which  before  that  were  grown  in  conditions  of  normal 
illumination.prnctioally  did  not  change  the  ameunt  of  accumulated  chlorophylllde. 

For  a  period  of  hrs  its  contest  also  remains  practically  uiu;hAaged  under  the  very 
oame  conditions. 
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Further  stay  in  darlcnsss  is  acoonjpanled  by  a  reduction  in  the  amount  of  chlorophyl* 
lide  in  the  shootsa 


Flg.S.Abaorption  spectra  of  pi^nents  on 
starting  spot  frciu  ohrunBtograms  of  wheat 


^lga7( Absorption  spectra  of  pigments  of 
starting  spot  on  ohrematography  of  etiolated 

wheati»which  was  exposed  to  light  for  one  day  grown  in  light  (J), after  2  hra  (ll)«one 
(!)•  and  than  for  two  hre  (II),  one  day  (III)  day  (III),  three  daya  (IV)  stay  in  dark 
three  daya  (IV)  and  then  again  placed  in  nesa  (pigaenta  with  0,2  g  of  raw  weight 

dorkness  (plants ' —  with  0,4  g  raw  weight  in  4*5  of  acetone), 
in  4(5  dOK  acetone). 

Under  conditions  of  this  InTestlgatlon  in 

Table  2, Influence  of  darkening  in  the 

content  of  cblcrophyll  in  etiolated  wheat  plants  is  practically  impoBsible  to  reweal 
shoots  after  2  hr  light  exposure 

-{ffotoohlorophyllide  because  of  its  innlgnif leant 


Variant 
of  in 
vastig. 


Amount  of  chlorophyll 
(in  mg  per  1  g  of  raiw  weight)  amount. 


on  light 
2  hre 

after  exposure 
in  darknena. 

2  hra 
1  diy 

3  daya. 


1 

Teat  II 

(1,011) 

! 

O.Ol^H 

i 

n.ojj 

i 

(j,03ri 

o.o-’c> 

0.0.V1 

0.01  <) 

1 

0.0  UI 

1 

recently  aetablished 

Rotfarb, 1958,19601  0( 

Teat  1  Wat  ii  Znyeatlgatlon?  carried  cut  by  ua  have 

again  confirmed  the  Ideas  about  the  influence 
of  preTlcua  Illumination  on  the  ability  ui 
plants  to  reatore  protochlorophyllide 
to  ohlaroijhylllde  In  darkness. 

The  inyeatlgation  mtorial  listed  here 
(lorrespoods  with  the  recently  established  fact  concerning  the  forastion  of  chlorophyll 
in  darkness  (OodnsT,  Rotfarb, 1958,1960 |  OodneT,Rotfarb,Shlik  i960).  The  fact  io  whan 
the  abseooa  of  light  retards  aei&ly  the  reaction  of  reetcrtitluQ  of  the  IV  lorrrole  ring 
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then  the  conditions ,  which  are  feTorable  for  this  reactionc  oust  assure  the  possibll'* 
ity  for  the  formtion  of  chlorophyll*  This  formation  of  ehlorpphhylt  probably*  can 
always  be  observed  in  darkness  in  direct  dependence  upon  time  of  previous  exposure 
of  plants  to  light.  These  observations  are  in  conformity  with  the  data  by  T«M«aod- 
nev;  R.M«notfarb|  A.A.Shllk  (I96O)  and  T.M«C3odnev  and  R*k«Rotfarb  (I96O}  on  predosd'* 
nant  localization  of  in  the  ebaenoa  of  light  in  the  phytol  part  of  the  chlorophyll 
molecule* 

In  plants,  which  for  a  long  period  of  time  rea&ined  exposed  to  light,  is  formed 
•  certain  amount  of  ohlcrophyllide  *  which  in  dtirknasa  rathar  transforms  into  chloro¬ 
phyll  then  having  the  synthesis  of  the  forblne  particle  of  the  pigmnts.  Such  a  way 
of  transforming  the  pigments  osnjp  observed  only  under  a  condition  of  previous  con¬ 
siderable  accumulation  of  ohloropbyllide.  As  soon  as  the  plants  remain  exposed  for 
a  brief  time  interval  to  light*  chlorophylllde  does  praotioally  not  accumulate.  In 
such  instanoas  the  chlorophyllasa  reaction  of  estorifloation*  probably*OBnnot  take 
place  at  a  greater  rate  from  the  general  synthesis  of  cblnrphyll  particle  formation* 

The  experiments  carried  out  conflna  the  previously  expressed  by  ue  and  other 
authors  (Wolff*  Prioe*1956  |  3adin*1937{  acidno'ir*shlik*Iyakhno^ioh*1957)  idea  that  the 
final  stage  of  the  biosynthesis  of  chlorophyll  takes  place  with  the  transformation 

of  fVotoohlarophyllide  into - ehlorophyllide  and  then  into  chlorophyll. 

In  addition*  it  ie  revealed,  that  the  reaction  of  protocblorophyllide  restoration 
con  take  place  not  only  under  direct  effect  of  light,  but  also  on  account  of  the 
enarg}r*wbloh  is  being  conserved  at  the  tl&B  of  photo^ynthoaia.  It  is  po8Bible*tbat 
this  Is  connected  with  the  feraation  of  Alt  in  light*  Another  neoeeBory  condition 
for  tbs  transformation  of  AEV  into  ATT  Is  the  illumination  of  obloroplast  ■uapsnslon 
(Kahn,  XBgendorf*1960)* 

Of  certain  interest  la  comparison  of  the  results  of  our  investigations  with 
data  obtained  by  N*0,Ciaiimn«  A*A*SraBnovakiy.  A«XJRaBiBnoTaya*L.K*Vorobicv»,  K,M* 
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Bakshlno^  and  Z^A^'J-'erentyevaya  The  prooess  of  'bicsynthesijtlngohloropbyll 

in  otlolatod  plants«ea;posed  to  light*  as  is  ovident  tsaa  our  report*  becomes  gradually 

normllzed  vitbin  a  period  of  one  and  one  half  to  two  hours}  aooordlug  to  data  of 

abonre  listsd  auth^a*  the  noticeable  differenoe  between  the  amount  of  ia  fixed  during 

liil^t  exposure  and  in  darkness  and  it  appears  only  after  two  hours  of  illumination* 

exactly  when  chlorophyll  is  already  formed  with  normal  fluorescence  of  670*672  mu/* 

In  inTeatigationa  carried  out  at  the  A*A*IQrasnoTSkiy  lab  (LltTin*KrQ8noTskly, 

RikhireTa*1959}  in  etiolated  shoots  were  revealed  two  forma  of  protochlorophyll  with  a 

fluoraseenoa  of  629  mU.  and  636  m^t  *  Protochlorophyll  636  m\j,olso  found  in  green  leaves 

whloh  remained  in  darkness  for  a  period  of  1*2  days*  This  protochlorophyll  disappears 

rapidly  when  exposed  to  light*  transforming  at  first  into  a  pigimt  with  maximum 

fluorescence  of  690*697  mu.  *  and  then  into  normal  chlorophyll*  The  plgnent  of  69O* 

697  mu  is  also  obaerved  in  green  leaves*  which  for  one-two  days  remain  In  darloieas* 

The  eo-workers  of  this  lab  have  already  {reviously  axpressed  assuinptioas  that  the 

protochlorophyll  636  mu  ie  protoohlorophyllide*  and  tho  pignent  690*697  mu  is  ohloro* 

/  ' 
phyllide*  Vhen  these  investigations  are  compared  with  ours*then  the  assumptions  of  the 

mentioned  authors  appears  to  be  oonfiraed* 

In  recent  years  questions  have  been  raised  as  to  the  irooess  of  formation  of 
chlorophyll  in  plants*  cprowlng  all  the  time  under  light*  Considered  as  posaibla  ia 
the  variability  of  the  final  stages  of  chlorophyll  bioayntheoio  which  does  depend 
upon  the  presence  of  light*  Inveetigetlona  carried  out  in  varicus  labs  (LitTln*Kras- 
novskly*  Hlkhlreva,1939i  Kalar*  ailik,1960|  3hlik,lCaler,P'odchufarova,1960)  refute 
these  aaaumptlons*  The  presence  of  protoohlorophyllide  in  graan  and  in  etiolated  plants 
was  revealed*  F*r*U.tTini  A*A*Kroenov8kiy}  and  B.T*Rlkhlrava  determined  protoohloro- 
phyll  by  the  fluoreaccnoe  epcctrum  by  the  anxinum  of  623  mic  ■  In  green  leaves  they 
found  only  traces  of  protoohloroi^ll*  its  amount  riaea  in  darkaass,  and  upon  fur¬ 
ther  illuoloitloa  it  dscrssses  rapidly*  At  the  A,A.aili]l£  lab  was  sstsblii^had  the 
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ppeoence  of  pvotoohlwophyllld*  in  fipfeea,  etiolated  and  darkened  green  plants,  Ihia 
is  in  agteement  with  cur  data,  but  in  the  above  mentioned  labs,  unfortunately, they 

V 

have  not  investigated  the  ratios  of  protoohlorophyliida  and  ohlorophyllide, 

■>  In  connection  with  the  investigations  by 

B,A«Rubin  (1939) •  which  asmunptlona  are 

expressed  that  the  inhibiting  effect  of 

streptooyoin  on  the  synthesis  of  chlorophyll 

is  linked  mainly  with  retardations  of  reao 

tions  of  protwhlorophyll  transformation 

into  chlorophyll,  it  was  interesting  to 

determine  by  above  mentioned  methoi^n  green 

pliytollesB  porpbyric  pifpnente  the  albincus 

effects  of  streptttnyoin  treated  wheat  shoots, 

Fig,9,Abaorptlon  spectra  of  piep»nts  Investigated  were  plgnentB  of  green  plants, 
of  starting  spot  from  chromatogram  of 

wheat  control  (I),  upper  part  (groan)  green  and  white  batohea  of  streptomyolritreat 
of  wheat,treated  with  streptocycin  ' 

(11)  and  Its  remaining  parts  (III),  et  plants  (‘flg,9).  The  g^een  parcels  of 
streptoiiyoin  treated  plants,  as  wall  aa  the  control  plants,  hove  a  high  amount  of 
chlorophyll Ida  end  low  amount  of  protoohlorophyliida  (fig,9,I,II) ,  Alblnous  parcels 
have  a  considerably  lesser  anuunt  of  otiloropbyllida  as  compared  with  the  groan  parte 
(fig,9,IZX),  But  cblorophyllide  is  the  predcmvinant  pigment  even  in  white  parts.  It 
is  important  to  emphasize  the  unolearnesa  of  tho  oaxlmuju  on  the  batch  620-630  m,j  in 

I 

both  parcels  of  plants,  which  have  been  treated  with  etraptooyein.  On  the  basis  of 
these  findings  it  csn,  certainly,  be  considered  thnt  streptcmyain  retards  not  the 
reaction  of  restoration,  but  the  roicb  earlier  stagea  of  chlorophyll  biosyntheola. 
M,Ledoyea,1957*atw]ylng  the  offeot  of  stroptoovein  on  the  accumulations  of 
protochlctrophyll  in  darkness,  also  arrived  at  a  oonoluaion  regarding  the  retarding 
influence  of  this  antlMcti"  °ot  only  on  photochemical  reectloa,but  aleo  on  the 
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fermentation  reaotiona  ooanected  with  the  formation  of  protochloroj^ll* 

porchyrle 

In  this  way.  Identification  of  phytolles^  ^een  pl^^nta  enables  to  ob¬ 

tain  certain,  information  on  the  final  Jimooesa  of  chlorophyll  biosynthesio  and  to  reveal 
to  a  certain  extent  on  what  stage  the  inhibition  of  chlorophyll  fornation  does  tako  place* 

Conoluflioaa 

1* Investigations  do  oonflrm  the  Idea  that  the  final  stage  of  chlorophyll  bio¬ 
synthesis  takas  place  acoordanaet  protochlorophyllide- chlorophyllide — vohlorophyll, 

2.  In  etiolated  wheat  shoots  from  porphyrlne  plgnents  is  accumilated  mainly  jiro- 
toohlorophyllide* 

3*  In  green  wheat  shootstwhich  for  a  day  or  more  were  exposed  to  light*  in  the 
darkness  the  predomirent  phytol-free  porphyrlne  pi^Tnent  is  ohlorophylllda. 

hm  Bravious  lllumlnstion  of  wheat  shoots  does  affect  the  ability  of  the  plants  in 
restoring  in  darkness  pcotochlorophylllde  into  ehlorophyllide*  (regeneration) 

5*  To  Identify  porphyrlne  pignente  it  is  neoeasary  to  employ  the  method  of  popor 
chromatography  in  linlson  with  speotrophotemeterings* 
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